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INHIBITION OF NON-CD4 MEDIATED fflV INFECTION 



TECHNICAL FIELD OF THE INVENTTOM 

The present invention is directed to a non-CD4 cell surface receptor for gpl20. 
This gpl20 receptor (gpl20r) has been isolated and cloned and is utilized in the present 
invention in methods and kits for the inhibition and detection of HTV infection. 

BACKGROU ND OP THF. INVENTION 

Two types of human retroviruses have been identified, leukemia viruses and AIDS- 
related viruses. The primary targets of the human retroviruses are T lymphocytes and cells 
of the central nervous system. All human retroviruses are transmitted by intimate contact, 
blood contamination, and infection |n utero or after birth by milk. It is likely that all 
human retroviruses originated in Africa and that they encountered the human species via 
interspecies infection, possibly from African green monkeys or a related species. The 
human retroviruses first discovered, Human T Lymphotropic Virus Type 1 (HTLV-1) and 
Human T Lymphotropic Virus Type n (HTLV-H), have a preferential tropism for T4 cells 
and some T8 cells, share significant sequence homology, and are mainly associated with T 
cell leukemias and lymphomas. The other group of human retroviruses, generally called 
Human Immunodeficiency Viruses (HTV), is discussed in greater detail below. There are 
two major differences between the two types of human retroviruses: (1) there is substantial 
genomic variability among various HTV isolates, whereas the genomes of HTLV-I and 
HTLV-H are stable; and (2) HTV entered human populations much more recently than 
HTLV-I or HTLV-H. 

The human immunodeficiency virus (HTV) is a cytopathic retrovirus and the 
causative agent of the acquired immunodeficiency syndrome (AIDS). Two forms of HTV 
have now been identified. The prototype virus, HTV-1, previously termed 
lymphadenopathy-associated virus (LAV) and Human T Lymphotropic Virus Type HI 
(HTLV-HI), is responsible for the vast majority of reported AIDS cases worldwide. 
Another retrovirus, HTV-2, has been isolated primarily from West African patients with 
AIDS and is pathogenicaUy related to HTV-1. On the genetic level, HTV-2 is actually more 
closely related to the simian immunodeficiency virus (STV), a retrovirus infecting 
monkeys. 

Over half of the people that have contracted AIDS in the United States have already 
died. As many as three million persons in this country may be asymptomatic carriers of 
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cases of AIDS will have occurred m the United Stales by 1991 ^ S -j^ c "f 
M0861 Public Health Rep. 121:341). The mortality rate from AIDS is 
^LTsO^ m^ years of diagnosis and possibly — 

10 °* TJd'X uTls epidemic may involve some five » M * 
WecJ^L. Particularly trouWesome aro silica from me African —-here 
^ffions cTindividuals are believed infected with HTV, deaths range m the hundreds 

J^Leroal transmission predomimues. To da*, there i, nerth« a known 
, _ for AIDS nor an effective vaccine against HIV infection. 

' te ^VT member of .he nonrransforming. cympamic lentils fanulyof 
HTV causes a typically Md disease chaxaoenzed by severe 
rZeLncy^ r*urodegene^ve disease, or b«h. Toe « 
Mu eed immunosuppression is me depletion of the helper/induces subset of T lymjhocy^ 
5 ^oreing me J molecule C» « CD4 + cells), which serves as a 

I^Lpmr for me virus. T4 lymphocvms are involved direcfly or ******* 
*^nnXarly every immunologic function in the body , and their depletion results m 
susceptibility to a wide range of opportunistic infectioas and neoplasms. 

m addition to the T4 lymphocyte, other cells expressing the CD4 molecule are 
. mraefs of ^ Section, espedaU, monoevte-macrophages. HTV infection mso results m 
* X B^^n^tiTmcluding polyclonal activation, hypergan^globubnen^ 
eZedlvels of circulating immune compiles, and autoantibodies. A decreased number 
of functional natural killer (NK) cells have also been observed m AIM patients. 

infection of CD4 + cells is initiated by the interaction of me CD4 molecole „* tte 
a ^ ^tvelope glycoprotein gpl20, an event which is followed by 
Ico^of JZ£ transcription of genomic KNA to DNA * 
aanscripLe, and integration of me resulting proviral DNA mto host ^ 
DNA. Also, unmtegrared proviral DNA accmnma.es in large amoun* 
and is probably a significant factor in HIV cytopamology (Shaw et at, (1984) Science 

W depletion of CD4 + T cells appears to confab.* sigmttontty to *e 

iinmiinostippression associated with AIDS. A mirnery cympati^^ of ~ 
vtao is H^uced syncytium formation. CD4, through its tnteracnon 
an important role in syncytium tarnation. However, it has been observed «**m*«to 

M on the cell surface of uninfected cells other than CD4 are also mvolvcd m HlV-mduced 
cell fusion (Hildreth et al. (1989) Science 241:1075-1078). 
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Infection by HIV produces, in addition to AIDS, a set of neuropsychiatric disorders 
which are called the AIDS dementia complex (ADC) (Price et al., (19881 239:586-592) 

The symptoms of ADC include cognitive impairment, apathy and motor 
dysfunctions, and may affect as many as 90% of AIDS victims. The underlying cause of 
ADC appears to be the death of brain cells and HTV-1 can be isolated from the brains of 
infected individuals (Ho et al, (1987) N. Eng. J. Med. 317:278-2861. 

An early study suggested that the cellular attachment site for HIV in brain might be 
CD4 (Pert et al., (1986) Proc. Nad. Acad. Sci. USA 32:9254-9258) but attempts to 
replicate these findings were not successful (Kozlowski et al., (1989) Neurosci. Abstr. 
15:671). It now appears unlikely mat the CD4 antigen is involved in die infection of 
brain-derived cells by HIV. Susceptibility of brain cells to infection with HTV-1 does not 
correlate with the level of expression of CD4 (Chang-Mayer et al., (1987) Proc. Natl. 
Acad. Sci. USA M: 3526-3530; Srinivasan et al., (1988) Arch. Virol. 25:135-141), and 
infection of brain-derived cells by HTV-1 is not blocked by anti-CD4 antibodies (Clapham 
et al., (1989) Nature 222:368-370; Li et al., (1990) J. Virol. 61:1383-1387). 

The present invention demonstrates the presence of a non-CD4 receptor for gpl20 
and a method for the inhibition of HTV infection of cells such as brain and muscle which 
do not express high levels of CD4. 

SUMMARY OP THE INVENTTOM 

Many cells that are susceptible to HTV infection appear to bind gpl20 through a 
non-CD4 surface protein. The present invention has identified mis non-CD4 gpl20 
receptor (gpl20r) and has recombinant^ expressed and characterized gpl20r. 

In this invention a specific non-CD4 gpl20r has been isolated which has specific 
binding activity for gpl20 present on Human Immunodeficiency Virus- 1 (HTV). This 
gpl20r has a molecular weight of about 45, 000 daltons, contains about 400 amino acid 
residues and is characterized by a Kd for gpl20 of about 1.3 nM to about 2.0 nM. The 
binding of gpl20 to gpl20r is inhibited by specific carbohydrates, such as mannose and 
fucose, plant lectins such as concanavalin A and specific antibiotics, such as piadimicin A. 

In one embodiment of the present invention, a cDNA molecule that transcribes an 
mRNA encoding for gpl20r is cloned and expressed to produce gpl20r. The DNA is 
selected from a gene library obtained from tissue such as placenta, brain, muscle and 
colon. 

A method of inhibiting HTV infection of mammalian cells, such as brain, muscle 
and neural cells, is contemplated by the present invention. In this method, cells are 
contacted with an effective amount of an appropriate inhibitor of gp!20r binding for a time 



* 5,1101 ° f fte :T^rrir^e ^tf^od, « 

the detection of the presence of HIV in a nuia * Ubod of binding 
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In the drawings: ^ioOt cDNA and comparison to 

FIGURE 1 illustrates expression cloning of the gpl20r cDNA 

B: Inhibition of ^Hvgpl20 ^^glctose (100 

r+L D-mannose (100 mM), ^ . _ 

£L«U» A (1 mg/mO". F + J. predinndn A00»«» 
C: ^TbtadingofHTV. A ,HrV,B,HIVwiU,200nMbgpl20. 

FIGURE 2 illustrates the characteriatoi of the gpl20r. 

, nf r^HtlM bindtog. A - A, Vgpl20 binding tt> 

Hp*."£C^ COs'eL, » 1-7 W 150,000 

B: ^^^^^e^l^rsan^ 
ngplM, filled symbols vgplM. The Q ffC „ 6 

ho* fc^ns of T^t^iTJ^ i nk 
EGTA (K j 0.3 mM). 
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C: Internalization of gpl20 by gpl20r COS cells. Points represent the mean of 
two experiments with vgpl20 and ngpl20. • - #, suface; O - O internal. 

D: Placenta control sera; 2, placenta HTV sera; 3, gpl20r COS control sera; 4, 
gpl20r COS HTV sera. 

E: Northern blot of gpl20r expression. Polyadenylated (A+); 2, placenta; 3, 
thymus; 4+12, forebrain; 5, skeletal muscle; 6, heart; 7, liver; 8, kidney; 
9, colon; 10 medulla; 11, cerebellum; 13, T cell (CEM; 16 fig A + ) 14, B 
cell (TS-1; 16 /tg A+); 15, macrophage (U937; 8 ftg A+); 16, cervical 
carcinoma (HeLa; 16 /tg A+). The different apparent size of the "5 kb 
band is an artifact of displacement by 28S rRNA. 



FIGURE 3 illustrates the sequence analysis of the gpl20r. 

A: Nucleotide and deduced protein sequence of gpl2Qr cDNA. 

B: Hydropathicity plot of the gpl2Qr. The predicted transmembrane segment 

and the start of the eight amphipathic repeats are indicated by arrows. 
C: Aminoacid alignment of the gpl20r C-type lectin domain. 

PESCRirn ON OF PREFERRED i^onTMPKrr^ 

HIV infection of brain and muscle cell lines is not blocked by soluble CD4 or anti- 
CD4 antibodies (Clapham, P.R. et al., (1989) Nature 222:368-370; Harouse, J.M. et al 
(1989) J. Virol. £2:2527-2533; Weber, J. et al., (1989) J. Gen. Virol. 22:2653-2660)! 
This is consistent with the existence of a second gpl20 receptor. Binding studies indicated 
that human placenta was another source for a non-CD4 gpl20 receptor, and a cDNA for a 
second gpl20 receptor (gpl20r) was isolated by the present invention from a placental 
library. The gpl20r has a higher binding affinity for gpl20 than CD4. Sequence analysis 
revealed homology to membrane associated C-type lectins, and inhibition studies have 
shown that the receptor binds gpl20 through a mannose or fucose containing carbohydrate. 
The gpl20r rapidly internalizes gpl20, and is expressed in placenta, thymus, muscle, and 
colon. These results, when considered with previous studies on the role of gpl20 
carbohydrate in HTV infection (Ufson, J. et al., (1986) J. Exp. Med. 164:2101-2106; 
Ezekowitz, R.A.B. et al., (1989) J. Exp. Med. i£2:185-196; Larian M. et al., (1989) 
AIDS 2: 793-798; Tanabe-Tochikura A. et al., (1990) Virology 126:473-476), suggest a 
potential role for the gpl20r in HIV infection or pathology. 

The present invention demonstrates that the gpl20r participates in cellular binding 
of HIV by a non-CD4 pathway in muscle and brain, as well as, facilitating virus 
attachment in CD4 positive cell types. It is likely that the gpl20r plays a significant role in 
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colon infecnon.(Baiiietf, S.w. ei ai. »» _ _ _ _ n oom 

^crease in intracellular calcium in rat retinal gangUon cells (Dreyer, E.B. el al„ (1990) 
™ SSSt) suggesting tot me gpl20r or a homologous profcm ma, have 

, ^ g ^L in me Lous sysKm dimpled by gpUO leading to HIV 

m the present invention, a new non-CD4 binding protein, or receptor, for gpl20 
m JZ TnelflV surface profcin gpl20 was found to bind to a receptor on human 
^Hembranes mat was not Mooted by antibodies "^^en^ing 
S!« ami OKT4a, and wind, interfere with gpl20 binding to CD4. A cDNA encoding 

10 ^olafcd from a placed cDNA library in a mammalian 

Z£m The gene products were expressed in COS cells and were screened by I- 
^^mbmding From a poo! of 90,000 cDNA molecules, a stogie clonew- 
~^d Z encoded a prc*in which bound gp!20, even in me presence ofconcemranons 
of anti-O* andbody (G17-2) which completely Mooted gpl20 bindmg to CD* 

a l^uence sJdL were carried out and indicated mat me 1.5 Mobase cDNAcUme 

encoded TpLously unknown member of a family of Type II membrane proems wtm an 

""tTiSTSr" pr-. invention binds gp!20 with an affinity (M of 
^ considerably greater than the affinity of CD4 for gpl20 (about 

" " " '^binding of gpl20 to gp!20r is no. Mooted by polyclonal HIV antisera, but is 
taUwTta, mannose carbohydrates, fucose cartohydratts. plant lecans such as 
^1^^— Odter sugars such as N-acetyl-d-glucosamtne 

and galactose are less potent inhibitors. 

and ^ ^ „ ^ ^ cells which do not erinbtt htgh leveU 

of CD4, snf as placenta, stelelal muscle, brain, and mucosa, ceUs. Other hssue and ceUs 
«g gp!2fc include colon, thymus, heart, T cells, B cells and 

d tissue having gpHOr parallels mat for binding of »» wtach - - 
Mooted by CD4 antibodies, and for HTV infection which is not oeotralued by soluble 
«q aw This observation suggests a role for gpl20r in viral infecnon. 

tagpUOr expressing dansfeaed COS ceils, gp!20 is rapidly inmrnatad foUowmg 
binding to gpl20r This binding and mtemanzadon of gpUO is inhibited by compounds 
^asinannan,coneuiavaltaAandpradtaicinA. .... A 

in the present invention a cDNA which encodes gp!20 was elated ^ cloned^ A 
« DMA molecule of the present invention corresponds to a complementary DNA molecule 
M wMch uLeribes a meW UNA (mRNA) molecule which, when <^ «»»£ 
gpmr. The cDNA molecules were obmined by reverse-transcribmg mRNA molecules 
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isolated from mammalian tissue such as placenta, colon, brain or thymus. The 
transcription and cloning of cDNA molecules and isolation of gene products are techniques 
well known in the art and, for example, are described in Sambrook et al., " Molecular 
Clotting; — A Laboratory Manual", 2d edition, Cold Spring Harbor Lab., Cold Spring 
5 Harbor, NY (1989), which is incorporated herein by reference. 

As used herein, the phrases "physiologically tolerable" and "phannaceutically 
acceptable" refer to molecular entities and compositions that do not produce an allergic or 
similar untoward reaction, such as gastric upset, dizziness and the like, when administered 
to a mammal. The physiologically tolerable carrier may take a wide variety of forms 
10 depending upon the preparation desired for administration and the intended route of 
administration. 

A carrier is a material useful for administering the active compound and must be 
"acceptable" in the sense of being compatible with the other ingredients of the composition 
and not deleterious to the recipient thereof. 

The pharmaceutical compositions are prepared by any of the methods well known in 
the art of pharmacy all of which involve bringing into association the active compound and 
the carrier therefor. 

For therapeutic use, the agent utilized in the present invention can be adininistered 
in the form of conventional pharmaceutical compositions. Such compositions can be 
formulated so as to be suitable for oral or parenteral administration, or as suppositories. In 
these compositions, the agent is typically dissolved or dispersed in a physiologically 
tolerable carrier. 

As an example, the compounds of the present invention can be utilized in liquid 
compositions such as sterile suspensions or solutions, or as isotonic preparations containing 
suitable preservatives. Particularly well suited for the present purposes are injectable 
media constituted by aqueous injectable isotonic and sterile saline or glucose solutions. 
Additional liquid forms in which the present compounds may be incorporated for 
administration include flavored emulsions with edible oils such as cottonseed oil, sesame 
oil, coconut oil, peanut oil, and the like, as well as elixirs and similar pharmaceutical 
30 vehicles. 

The present agents can also be administered in the form of liposomes. As is known 
in the art, liposomes are generally derived from phospholipids or other lipid substances. 
Liposomes are formed by mono- or multi-lamellar hydrated liquid crystals that are 
dispersed in an aqueous medium. Any non-toxic, physiologically acceptable and 
metabolizable lipid capable of forming liposomes can be used. The present compositions 
in liposome form can contain, in addition to the agent of the present invention, stabilizers, 
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p^^fivccxpediems,^ The preferred lipids are the phospholipids and the 

,Aosohatidyl<±oltaesClecimhis), both natural and synthetic. „ , . 

^^Lds to form liposomes are known in the an. S« "3 

' " ^ The present compounds can also be used in coitions such « 

irtT^lc acid rnagnesium stearate, dicalcium phosphate, gums or 
P^, compositions can be laminated or otherwise compounded to provrde tmit dosage 

pta^tical formulation described herein can include, as W^*"™ 
B Litioual carrier ingredients such as diluents, buffers, flavonng ^ 

!Le agents, thickeners, lubricants, preservativea Cmcluding anuoiadants) and the hte, 
^bCces induded for the purpose of rendering the formulation isotomc w«h the 

blood of the intended recipient. f 
The tablets or pills can also be provided with an enter. ^ 
20 envelope that serves to resist disintegration in ^^rlTl ^Tor 
inm dtatt to nass inract into the duodenum or to be delayed in release. A variety 01 
^Tc^CusTfor such enteric layers or coatings, including polymeric aads or 
" oTsuct a^s 1 such mafcriaJas shellac, sheUac and cstyl 
ZaTand the like. A particularly suitable enteric coating composes a =^™f"= 
* ^c^ymer ^geraer with known materia* mat contribute to me enter, propemes o, 

memod of inhibiting HTV infection of mammalian ceils is disclosed in the pte^t 
invention. A pharmaceutical composition containing a compound which ^y mh^ 
riding of gpnor to HTV, is contacted wim cem eimer in vuro or m vivo for a tirne 
30 period sufficient .0 significandy inhibit the binding of HTV to me 

Compounds effective in mis method include mannose caraohydrales, ftcose 
carbohydrai plant lectins and pradtancin A antibiotics. SpeoficaBy praferaed 
CLds ara mannose, fucose, mamran, coneanavaiin A and praduram AJB- 
p JLatical composition of me present invention includes a confound ^°**^> 
35 Lbits gpl20r binding to HTV and may also include a phyaologrally tolerable cam^ 

Ttmemod of the present invention is preferably utilized to inhibit HIV infection 
of placental, brain, muscle, neural and colon cells. 
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A diagnostic method is also described in the present invention for detecting the 
presence, and preferably die amount, of HIV present in a fluid sample by producing a 
reaction product containing HIV bound to gpl20r. Those skilled in the art will recognize 
that there are well known clinical diagnostic procedures that can be utilized for the 
formulation and detection of such reaction products. Thus, while exemplary assay methods 
are described herein, the invention is not intended to be so limited. 

Various heterogeneous and homogeneous assay protocols can be employed for 
detecting the presence, and preferably the amount, of HIV in a fluid sample. For example, 
the present invention contemplates a method for assaying a sample, such as a body fluid, 
for the presence of HTV comprising the steps of: 

(a) admixing a fluid sample with gpl20r, either in solution or affixed to a solid 
matrix; 

(b) m ai n tai n ing die admixture for a predetermined time period such as about 10 
minutes to about 16 - 20 hours and under biological assay conditions at a 
temperature of about 4°C to about 45 °C that is sufficient for any HIV 
present in the sample to react with (bind) the gpl20r to form a reaction 
product; and 

(c) determining the presence of any reaction product that is formed, and thereby 
the presence of any HTV in the admixture. 

Preferably, the fluid sample is a body fluid sample, such as blood, plasma, serum, 
urine, saliva, semen or cerebrospinal fluid (CSF). 

The determination of the presence of a reaction product, either directly or 
indirectly, can be accomplished by assay techniques well known in the art such as by the 
use of an indicating or labelling means, as discussed hereinbelow. In a preferred 
embodiment, a labelled indicating means, such as a fluorescein-labelled antibody, is 
capable of binding to the gpl20r present in the reaction product to form a labelled 
complex. Determining the presence of the labelled complex provides an assay for the 
presence of HIV in the sample. In particularly preferred embodiments, the amount of 
labelled indicating means bound as part of the complex is determined, and thereby the 
amount of HIV present in the sample is determined. When that amount is zero, no HTV is 
present in the sample, within the limits of detection. Methods for assaying the presence 
and amount of a labelled indicating means depend on the label used, such labels and assay 
methods being well known in the art 

In a preferred embodiment, the gpl20r is affixed on a solid matrix to form a solid 
phase support In that embodiment, the assay is heterogeneous, solid/liquid phase assay 
and, as such, has its own preferred manipulations. For example, following admixing of a 
liquid sample with a solid support containing gp!20r affixed thereto, the admixture is 
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stained under biological assay condirions for ^^^^ p^uct 

^medium » •» » ££lell means to bind to toe *.lid bound 

^taiaed for a time period phase is then separated from toe 

rea^ product formtog ^ lun., o, toe indicating mean, 

> liquid phase, rinsed and the presence, aim v i 

present is dettnnined. ^ coaditions" refers to parameters that 

As used herem, the term ^ogtoa. y ^ ^ 

matamin toe biological act™* pH value range of about 5 

S to about 9, and an tonic strength varying rro ^ac™ ^ well known in the art. 

^sodium chloride. Meftods fer optumttogj -* ^ g^ter toan 
As used hereto, the term -abouf refers to a range or 0 . 
^o, Usstoantoelis^d value by !0% or ^ Fo^ample. a tempered 

^ -is similar or in agreement wito" ^ ^ ^ pKSence of mv 

A to" ^"r^fh a kit inciudes, in an amount sufficient 

rcaSOTt -. . . .„ .he ttnn -instructions for use" typically includes a tangible 
As used herein, the term „ r ,. least one assay method parameter 

expression describing toe reagent concentration or at te« « j ^umanee rime 
30 sTTme relative amounts of reagent and »mpre « be admreed, *** 

^^^.n^ include glass and plastic (eg. pmyetoylcne, 

35 "* ""Tused herein, toe term "package- refers to a solid material 

paper, £Z toe tike capable of holding witoin fixed Utnits toe gp!20r, and preferably 
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also a detection means. In one embodiment, the package can contain a micro titer plate 
well to which microgram quantities of gpl20r have been operatively affixed, ie., linked so 
as to be capable of reacting with and bind HIV and/or gpl20. 

As used herein, the terms "label" "indicating means'* and "labelled indicating 
5 means", in their various grammatical forms refer to single atoms and molecules that are 
either directly or indirectly involved in the production of a detectable signal to indicate or 
detect the presence of a reaction product. Such labels are themselves well known in 
clinical diagnostic chemistry and constitute a part of this invention only insofar as they are 
utilized with otherwise novel methods and/or systems. 

10 The indicating means can be a fluorescent labelling agent that chemically binds to 

antibodies or protein antigens without denaturing them to form a fiuorochrome (dye) that is 
a useful immunofluorescent tracer. Suitable fluorescent labelling agents are fiuorochrome, 
such as fluorescein isocyanate (FIC), fluorescein isothiocyanate (FITC), 5-dimethylarnine- 
1-naphthalene sulfonyl chloride (DANSC), tetramethylrhc>darriine isocyanate (TRTTC), 

15 lissamine and the like. Immunofluorescence analysis techniques are well known in the art, 
and for example, is described in DeLuca, "Immunofluorescence Analysis" in 
Immunofluorescence Analysis. Marchalonis et al., (1982) eds., John Wiley & Sons, Ltd., 
pp. 189-231, which is incorporated herein by reference. 

Other preferred in d ic at in g means are colorimetric agents and enzymes, such as 

20 horseradish peroxidase, glucose oxidase or the like, linked as described above, as well as 
radioactive elements, preferably an element that produces gamma ray emissions. Elements 
which emit gamma rays, such as 124 I, 125 I, n \ 132 l, and 51 Cr represent one class of 
radioactive indicating groups. Another group of useful labelling means are those elements 
such as 1 C, 18 F, and 13 N which emit positrons. The positrons so emitted produce 

25 gamma rays upon interaction with electrons present. 

Having generally described this invention, a further understanding can be obtained 
by reference to certain specific examples which are provided herein for purposes of 
illustration only and are not intended to be limiting unless otherwise specified. 

30 EXAMPLE 1 

Cloning and Isolation of Non-CD4 Gol40 Receptor Protein 

Human placental membranes were found to be able to bind vaccinia derived 
recombinant gp!20 (vgpl20) with a Kd of 1.3 nM. At nM (concentrations) of gpl20 none 
35 of this binding was inhibited by an antibody (G17-2) which has been reported to efficiently 
block gpl20 binding to CD4 (Linsley et al. (1988) J. Virol. ^:3695-3702), as shown in 
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• ,w,<50 00% of the total placental gpl20 binding was not due to 
HGUEE2A. Approximately 50 - 90% oitnew P 

CD4. nbtained ^ the mammalian expression vector 

A pla cental cDNA ^ which protein that exhibited 

pCDMS and was screened. A cDNA was iso » 

^ affinity binding for vgpl20 in ^ bound native gp!20 

This protein, designated as gpl20 receptor j»i u antibody 
(ngpl20), and the binding component was precipitated in the presence 
directed against gpl20. 

EXAMPLE 2 
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^ ^ of ranged W 120 to ^^^S^ 

— • POOlS ^ ": 7 "c^ wM^^HOr on*e 

„ere transferred by electroporahon into COS 7 cells. ^> ^.^^ vgp i20 ( U5 I- 
^ ^ identified by seining -d. , -«J .fil^"^^ Anuvi, 
™,U0) or ^-ngplM by the method desenbed > *«tow*. « ^ 

™. i- 175-182. incorporated heron by reference, ine «=> 

Cera. Chemother. ^"j^' ^ m shown ia FIGURE 1. 

studies utjliaiig the ttausfected COS 7 cells was carried out following a, 1 hour 

preincubalion of the cells or GP12U at u. v. w American Biotechnologies, 

Sody en-2 (5 «g«, — ^^^^ « ,100 mM>. i> 

200 nM), and-gpl20 monoclonal antibody n ^^'^ m1/ai&B ^K (100 
gsi^ose (100 mM), L*eo» (100 mM), """T^ ^ resuUs seen in 

The ceils were monitored ^^f^JJ^^A on «h= cells 
FIGURES 1 (A and B) = ^^^K ^canava*. A, and 
was blocked by excess bgpl20, mannose, * u "™\ 1 ' .,, -jac^se, or HIV 

p^oaaon with antibody 110.1 but not b, CD4 ^ ^ 

S-L Studies were also carried out on gp!20 b ^ e " .^.^^5.72. 
Isfected wifo , H3MCX* * «* £££ ^Ld HrV-BRU 

M ° f c os ^iJSSS of HTV to gpl20r and blockage 

.naaM u> the cells in FIGURE 1 is shown in Table. 1 
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LABELLED 




CPM BOUND X 10~ 3 


FIGURE 1 


MATERIAL 


competition wrm 


GFI20R 


CD4 


A 


Ygpl20+ 




60 


20 






G17-2 


60 


5 






bgpl20 


6 


4 


B 


vgpl20+ 


mVantisen 


63 


3 








50 


20 






D-irannoic 


6 


20 






L-fucosc 


6 


20 








8 


6 






prtdtmicin A 


8 


6 






OKT4A 


60 


5 






N-acetylgilacioiiminr 


60 


20 






N-tcctylglucosinuoc 


30 


20 








6 


20 






nunooae-6-phosphite 


60 


20 






nalscacsd 


60 


20 






fauna* feE 


60 


20 


C 


HIV-BRU+ 




8 


4 






bgp!20 


2 


2 



30 Scatchard plots of gpl20 binding to placental membranes and to COS cells 

expressing the gpl20r were carried out in the presence and absence of a 200 fold excess of 
bgpl20 or ngpl20. The results, shown in FIGURE 2A, demonstrate a specific binding of 
vgpl20 to gpl20r with a Kd of 1.7 nM ± 0.4 (n=4) and of ngpl20 to gpl20r with Kd of 
1.8 nM ± 0.2 (n=4), with 150,000 and 149,000 receptors per cell, respectively. 

35 Concurrent analysis of gpl20 binding to CD4 expressed on COS cells gave a Kd of 4-5 nM 
in agreement with previous reports (Linsley, PiS. et al. (1988) J. Virol ^2:3695-3702; 
Schnittman, et al. (1988) J. Immunol. 141:4181-4186). Calculations from the association 
and dissociation rate constants gave a similar comparative result. The expressed gpl20r 
has a relative molecular mass (Mr) of '48,500 and a protein of similar size was also 

40 partially purified from placental membranes (FIGURE 2D). 

The placental membranes and COS cells were surface iodinated, and treated with 1 
nM unlabelled vgpl20, then washed with Blotto RPMI, 5% BSA, 1% Non-fat dry milk, 
0.2% sodium azide solubilized in Triton X-100 (1% in PBS with a protein inhibitor 
cocktail, PMSF, Pepstatin A, orthophenathroline and leupeptin) and immunoprecipitated 
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15 



20 



25 



with HIV or control human sera, according to the method described in Curtis ct al. (1990) 

j. Immunol. 144:1295-1303. indicated a major species of 

Northern analysis of the expression or ine SP ^u-mativelv processed 

_ -„ c nf -i 7 w, which may represent an alternatively 
-5 kb and a mmor species of 1.7 k±> wnic / F rna was denatured, 

-^S 1 .*£ '^Sr RNA was highest in colon followed by tlrymna, 

* and macrophage (FIGURE 2E> ^"21^^ 
lin reaction (PCR). Full length CD4 RNA was taghest m thymus, T cell, an 

■emunation method. The nucleotide sequence preceeding Mme 
Kozak consensus. The predict cytoplasmic ^^ ^J***^™ ™ 
sequence homology to other type II membmne tuoteui 

^chemistry 22=10009-10018). The membmn. M ""^tial N . 

umaja gijru»/M- . „. _~ consensus repeat sequence is 

aghth partial tandem repeats are indicated <R1-Rg>. The 

TvnFl.TYR/Ol LKAAVGELFEKSKLQE. The beginning of the lectin dommns is aiso 
ST r^rignal sequence was apparent but instead demons*** homology to . 
Tt H — P-ins which udliae a .0 

for membrane » - 

° 988) T e SST^SS ^5£T * agreement with the 

ajnanembrane region V*****™ ^ 5^ membrane orientation 

homology to membrane assooated C-type *™ This region, Met 1 to 

(FIGURE 3Q (Spiess, M. (1990) Biochemistry 22:10009-10018). This regio 
Ala 76, represents the first domain of the gpl20r sequence. 

The second domain (De 77 to Val 249) consists of tandem repeals of nearly 
idendcal^equenaf (FIGURE 3A). This region was predict to cousiaofa series of 

Measure (not shown). Homology » other repeat domains suggested three posable 
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tertiary structures, (1) antiparallel helix bundles, (2) a multimeric parallel helix bundle, and 
(3) a membrane pore with a hydrophobic exterior and a negatively charged interior. The 
first two models would function, as spacers to separate the lectin domain from the 
membrane, while the third could generate a transmembrane signal after ligand binding. 
5 The third domain (Cys 253 to Ala 404) is homologous to the other known C-type 

lectins which are type II membrane proteins (FIGURE 3C). With the exception of the 
IgEr, these lectins bind terminal D-galactose and D-N-acetylgalacto samine of glycoproteins 
(Spiess, M. (1990) Biochemistry 22: 10009-10018). 

The most closely related sequences were the group of Type II membrane protein C- 
10 type lectins: Chick hepatic lectin (CHL) (Drickamer, K.J. (1981) Biol. Chem. 256:5827- 
5839), low affinity IgE receptor (IgEr) (Kikutani, H. et al. (1986) Cell 42: 657-665), the 
asialoglycoptorein receptors (human HI and H2 (Spiess, M. et al. (1985) Proc. Natl. 
Acad. ScL USA 22:6465-6569) are shown), and the rat Kupffer cell receptor (Hoyle, 
G.W. et al. (1988) J. Biol. Chem. 261:7487-7492). The most similar mannose binding 
15 lectin was one of the eight carbohydrate recognition domains of the human macrophage 
mannose receptor (Mannr) (Taylor, M.E. et al. (1990) J. Biol. Chem. 265:12156-12162; 
ff Ezekowitz, R.A.B. et al. (1990) J. Exp. Med. 172:1785-1794). Residues identical; teKftessr 
i gpl20r are boxed. ALIGN scores indicate significant sequence similarity if greater than ; 
* 3.0. The complete gpl20r sequence was most homologous to the Kupffer cell receptor 
20 which has a similar tandem repeat (Hoyle, G.W. et al. (1988) J. Biol. Chem. 261:7487- 
7492). 

The inability to crosslink gpl20 to the non-CD4 sites on placenta and brain cell 
lines (not shown) was consistent with an interaction of the gpl20r with carbohydrate, and 
polyclonal HTV antisera added to gpl20 blocked binding to CD4 but not to the gpl20r 

25 (FIGURE IB). Galactose and N-acetylgalactosamine did not block gpl20 binding, but 
mannose and fucose completely blocked binding to the gpl20r without an effect on CD4 
(FIGURE IB). Inhibition by a series of sugars is shown in FIGURE 2B. Human IgE (10 
/ig/ml), sialic acid (100 mM), and mannose-6-phosphate (100 mM) had no effect on 
binding to the gpl20r. The three forms of gpl20 used have different oligosaccaride 

30 structures. Bgpl20 contains only high mannose structures (Hsieh, P. et al. (1984) J. Biol. 
Chem. 222:2375-2382). Vgpl20 has equal proportions of high mannose and complex 
(Mizuochi, T. et al. (1988) Biochem. J. 254:599-603^ similar to ngpl20 which has a 
greater structural diversity in the complex chains (Geyer, H. et al. (1988) J. Biol. Chem. 
261:11760-11767; Mizuochi, T. et al. (1990) J. Biol. Chem. 265:8519-8524). The 

35 affinity of the gpl20r for all three forms was similar (FIGURE 2A ) suggesting that the 
terminal mannose of high mannose chains are the primary determinants of binding. As 
expected for a C-type lectin the gpl20r required calcium and binding was blocked by 
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10 



15 



20 



™ rue m i20r carbohydrate specificity is more closely related to 
EGTA (FIGURE 2B). The gpl20r caro y ^ ma nnose-specific endocytosis 
serum mannose -binding protems and to the Mr 175^00 chem . 

ELS metnbrlesllGUEE 2D) consistent with ^J^^ 
300 nM for gp!20 saturation of the macrophage receptor (U*-. M. et al. (1989) AID 

3, 793-798) f ^on carbohydrate in HIV infection has been suggested by the 

The in^portanceofgpno ^yfn^m ^xoi-2106) and serum 

ability of plant lectins (Lifson, J. etal. ^(1986) E J. **P ^185-196) to 

mannose-binding protein (Ezekowitz, R.A.B. et al. (1989) J. **** 
block infection, and a proposed role for the macrophage endocytosis xeceptorm ^ 
D10C „ \, yj, « fl1 /io«9) AIDS 3, 793-798). Concanavalin A treatment of 

^Zc^ (FIGURE IB,, — a — 

CM positive T cells and this nthibitory effect is prevented by nrannan and 

CD4 positive 1™ 126:476-473). Pndamicta blocked gpl20 binding to 

T^ J^^ZrL E0TA only inhibited binding to the gpl** 



25 



conclusion. ^ ^ ^ ^ ^ of ^ t 

i^enoTb^t a. Htniong. Nutnerons vadaoons and tnodiflca^ .nay be eflecfcd 
without departing from the true spirit and scope of the present invention. 
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SEQUENCE TJSTINfi 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Curtis, Benson 

(ii) TITLE OF INVENTION: INHIBITION OF NON-CD4 MEDIATED 

HIV INFECTION 

(iii) NUMBER OF SEQUENCES: 9 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Bristol-Myers Squibb Company 

(B) STREET: 3005 First Avenue 
(Q CITY: Seattle 

(D) STATE: Washington 

(E) COUNTRY: USA 

(F) ZIP: 98121 

(v) COMPUTER READABLE FORM: 

-i 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patenttn Release #1.0, Version #1.25 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: US UNKNOWN 

(B) FILING DATE: ll-JUL-1991 
(Q CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Sorrentino, Joseph M. 

(B) REGIST RATION NUMBER: 32,598 

(C) REFERENCE/DOCKET NUMBER: ON0086- 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (206) 728-4800 

(B) TELEFAX: (206) 448-4775 



SUBSTITUTE SHEET 
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(2) 
© 



0i) 
(vi) 



INFORMATION FOR SEQ ID NO:l: 
SEQUENCE CHARACTERISTICS: 

v TT=xrr-m- 1312 base pairs 

(A) LENGTH. nuc leiearid 

g ItRANDEDNESS: J-Ue 
(D) TOPOLOGY: 

MOLECULE TYPE: cDNA 
ORIGINAL SOURCE: 

(A) ORGANISM: Human in.-nuncd.fide.cy vi«s W 1 



(be) FEATURE: 

(A) NAME/KEY: , _ CDS 



(B) 



LOCATION: 42..1253 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 
^co .nc^c -coco- c £c - -c xcc 

1 

5 S =s=====35"=S s 
s =sss======= = 5 = = 

40 

GTC CCC AGC TCC ATA ACT 

s s s = = - = = = ~ ~ - s « " e s " 

o» I «c nno - -SS-SSSJSSS 
Gin Glu Gin ser Arg Gin Asp Ala lie qo 
70 

TCC AAG CTG CAG GAG ATC 

- S SS5S = = = " ~ - - 8l " ° lu - 

85 >0 



53 



101 
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TAC CAG GAG CTG ACC CAG CTG AAG GCT GCA GTG GGT GAG CTT CCA GAG 389 
Tyr Gin Glu Leu Thr Gin Leu Lys Ala Ala Val Gly Glu Leu Pro Glu 
105 no H5 

AAA TCT AAG CTG CAG GAG ATC TAC CAG GAG CTG ACC CGG CTG AAG GCT 437 
Lys Ser Lys Leu Gin Glu He Tyr Gin Glu Leu Thr Arg Leu Lys Ala 
120 125 130 

GCA GTG GGT GAG CTT CCA GAG AAA TCT AAG CTG CAG GAG ATC TAC CAG 485 
Ala Val Gly Glu Leu Pro Glu Lys Ser Lys Leu Gin Glu He Tyr Gin 
135 140 145 

GAG CTG ACC TGG CTG AAG GCT GCA GTG GGT GAG CTT CCA GAG AAA TCT 533 
Glu Leu Thr Trp Leu Lys Ala Ala Val Gly Glu Leu Pro Glu Lys Ser 
150 155 160 

AAG ATG CAG GAG ATC TAC CAG GAG CTG ACT CGG CTG AAG GCT GCA GTG 581 
Lys Met Gin Glu He Tyr Gin Glu Leu Thr Arg Leu Lys Ala Ala Val 
165 170 175 180 

GGT GAG CTT CCA GAG AAA TCT AAG CAG CAG GAG ATC TAC CAG GAG CTG 629 
Gly Glu Leu Pro Glu Lys Ser Lys Gin Gin Glu He Tyr Gin Glu Leu 
185 190 195 

ACC CGG CTG AAG GCT GCA GTG GGT GAG CTT CCA GAG AAA TCT AAG CAG 677 
Thr Arg Leu Lys Ala Ala Val Gly Glu Leu Pro Glu Lys Ser Lys Gin 
200 205 210 

CAG GAG ATC TAC CAG GAG CTG ACC CGG CTG AAG GCT GCA GTG GGT GAG 725 
Gin Glu He Tyr Gin Glu Leu Thr Arg Leu Lye Ala Ala Val Gly Glu 
215 220 225 



CTT CCA GAG AAA TCT AAG CAG CAG GAG ATC TAC CAG GAG CTG ACC CAG 
Leu Pro Glu Lys Ser Lys Gin Gin Glu He Tyr Gin Glu Leu Thr Gin 
230 235 240 



773 



CTG AAG GCT GCA GTG GAA CGC CTG TGC CAC CCC TGT CCC TGG GAA TGG 821 
Leu Lys Ala Ala Val Glu Arg Leu Cys His Pro Cys Pro Trp Glu Trp 
245 250 255 260 

ACA TTC TTC CAA GGA AAC TGT TAC TTC ATG TCT AAC TCC CAG CGG AAC 869 
Thr Phe Phe Gin Gly Asn Cys Tyr Phe Met Ser Asn Ser Gin Arg Asn 
265 270 275 

TGG CAC GAC TCC ATC ACC GCC TGC AAA GAA GTG GGG GCC CAG CTC GTC 917 
Trp His Asp Ser He Thr Ala Cys Lys Glu Val Gly Ala Gin Leu Val 
280 285 290 

GTA ATC AAA AGT GCT GAG GAG CAG AAC TTC CTA CAG CTG CAG TCT TCC 965 
Val He Lys Ser Ala Glu Glu Gin Asn Phe Leu Gin Leu Gin Ser Ser 
295 300 305 
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310 315 

GGC KCO TOO CAA TCQ y^l Z Sy S« ^SS™- - S 
Gly Thr Trp Gin Trp Val Asp Gly Ser ?ro 340 

325 330 

- **n rTT GGG GAG GAA GAC TGC 

z £ s s - s = = - £ - - - ~ is - 

345 

360 3&:> 

„ «r TCC GCA GCC TCC TGC TCC AGG GAT GAA 

AAA TTC TGG ATC TGC AAA AAG TCC GCA GCC ^ ^ ^ Glu 

Lys Phe Trp He Cys Lys Lys Ser Ala Ala set y ^ 
375 3BU 

ss===:s=s======= 

390 395 
TA6CAGAACT TCACCCCCTT TTAAGCTACA GTTCCTTCTC TCCATCCTTC GACCTTTAG -12 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

fA\ TENGTH- 404 amino acids icUvw bC-S^ Ax 

<B) TOE: amino acid ^ fc, ^ 

(D) TOPOLOGY: linear 

(u) MOLECULE TYPE: protein 
(xi) SEQUENCE DESCRIPTION: SEQIDNO:2: 

He, Ser Asp Ser Lys Glu Pro Arg Leu Gin Gin Leu Gly Leu U- Glu 

1 5 1 

Glu olu Gin Leu Arg Gly Leu Gly Phe Arg Gin Thr Arg Gly Tyr Lys 

20 2b 
ser Leu ». OXy cye L*. OXy Bis OXy Pro xeu V.X Leu OXn - — 

35 40 
ser Ph. Thr Xe» Leu IX. OXy Xeu Leu V.X OXn V.X ser Lys V.X Pro 
50 55 
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Ser Ser lie ser Gin Glu Gin Ser Arg Gin Asp Ala lie Tyr Gin Asn 
65 70 75 80 

Leu Thr Gin Leu Lys Ala Ala Val Gly Glu Leu Ser Glu Lys Ser Lys 
85 90 95 

Leu Gin Glu lie Tyr Gin Glu Leu Thr Gin Leu Lys Ala Ala Val Gly 
106 105 110 

Glu Leu Pro Glu Lys Ser Lys Leu Gin Glu lie Tyr Gin Glu Leu Thr 
115 120 125 

Arg Leu Lys Ala Ala Val Gly Glu Leu Pro Glu Lys Ser Lys Leu Gin 
130 135 140 

Glu lie Tyr Gin Glu Leu Thr Trp Leu Lys Ala Ala Val Gly Glu Leu 
145 150 155 ^ 160 

Pro Glu Lys Ser Lys Met Gin Glu lie Tyr Gin Glu Leu Thr Arg Leu 
165 170 175 

Lys Ala Ala Val Gly Glu Leu Pro Glu Lys Ser Lys Gin Gin Glu He 
180 185 190 

Tyr Gin Glu Leu Thr Arg Leu Lys Ala Ala Val Gly Glu Leu Pro Glu 
195 200 ^ 205 

Lys Ser Lys Gin Gin Glu He Tyr Gin Glu Leu Thr Arg Leu Lys Ala 
210 215 220 

Ala Val Gly Glu Leu Pro Glu Lys Ser Lys Gin Gin Glu lie Tyr Gin 
225 230 235 240 

Glu Leu Thr Gin Leu Lys Ala Ala Val Glu Arg Leu Cys His Pro Cys 
245 250 255 

Pro Trp Glu Trp Thr Phe Phe Gin Gly Asn Cys Tyr Phe Met Ser Asn 
260 265 270 

Ser Gin Arg Asn Trp His Asp Ser lie Thr Ala Cys Lys Glu Val Gly 
275 280 285 

Ala Gin Leu Val Val lie Lys Ser Ala Glu Glu Gin Asn Phe Leu Gin 
290 295 300 

Leu Gin Ser Ser Arg Ser Asn Arg Phe Thr Trp Met Gly Leu Ser Asp 
305 310 315 320 

Leu Asn Gin Glu Gly Thr Trp Gin Trp Val Asp Gly Ser Pro Leu Leu 
325 330 335 

Pro Ser Phe Lys Gin Tyr Trp Asn Arg Gly Glu Pro Asn Asn Val Gly 
340 345 350 
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355 

Cys Asn Leu Ala Lys 
370 



P„. «p XX. CV. X.y. , y . S« «a KX. S«r cys 



375 



Ser 
385 

Pro 



Arg Asp Glu Glu Gin Phe Leu 



pro Pro Ala 



380 

ser Pro Ala Pro Ala Xhr Pro Ajn 
395 



(2) 



INFORMATION FOR SEQ ID NO: 3: 



& SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 

(B) TYPE: 

(D) TOPOLOGY: 

(ii) MOLECULE TYPE: 

(v) FRAGMENT TYPE: 

( vi) ORIGINAL SOURCE: 
(A) ORGANISM: 



127 amino adds 
amino add 
linear 

protein 

internal 



Human immunodeficiency virus type 1 



SEQ ID NO: 3: 



(xi) SEQUENCE DESCRIPTION: 

0,3 His Pro C YS Pro Xrp - Xrp ^ J. « « « - y -r 
L Me, ser Asn L.~ ^ - « - - ~ ~ 5T ~ * 



Lys 61U ,al 01, Ala Cln Leu - ~ Xle L y s Ser Ala «lu - - 

Asn Arg Phe Thr Trp Met 
60 



35 



Gin Ser Ser Arg Ser 
55 



Asn Phe Leu Gin Leu 

50 s.r »P — »n OX» OXu OX, TKr Trp OXu Trp »X » «, 
70 



Gly Leu 
65 

Ser Pro 



w «, Pro ser Ph. Ly. OX„ Tyr Trp »» X, OX, OXu Pro 
85 
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Asn Asn Val Gly Glu Glu Asp Cys Ala Glu Phe Ser Gly Asn Gly Trp 
100 105 110 

Asn Asp Asp Lys Cys Asn Leu Ala Lys Phe Trp lie Cys Lys Lys 
115 120 . 125 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 126 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 



Cys Gly Ala Gin Ser Arg Gin Trp Glu Tyr Phe Glu Gly Arg Cys Tyr 
1 5 10 15 

Tyr Phe Ser Leu Ser Arg Met Ser Trp His Lys Ala Lys Ala Glu Cys 
20 25 30 

Glu Glu Met His Ser His Leu He He He Asp Ser Tyr Ala Lys Gin 
35 40 45 

Asn Phe Val Met Phe Arg Thr Arg Asn Glu Arg Phe Trp He Gly Leu 
50 55 60 

Thr Asp Glu Asn Gin Glu Gly Glu Trp Gin Trp Val Asp Gly Thr Asp 
65 70 75 80 

Thr Arg Ser Ser Phe Thr Phe Trp Lys Glu Gly Glu Pro Asn Asn Arg 
85 90 95 

Gly Phe Asn Glu Asp Cys Ala His Val Trp Thr Ser Gly Gin Trp Asn 
100 105 no 

Asp Val Tyr Cys Thr Tyr Glu Cys Tyr Tyr Val Cys Glu Lys 
115 120 125 



(2) INFORMATION FOR SEQ ID NO: 5: 

SUBSTITUTE SHEET 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 125 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(v) FRAGMENT TYPE: internal 



(xi) 



SEQUENCE DESCRIPTION: 



SEQIDNO: 5: 



r «„ Thr c yS T «- «» »» ~ «" WS 2 B ^ 

^ Ph. Oly «. «, Thr «. Trp V.1 Ei. ». «9 ^ <*' 

20 ZS 
w W K* «u Qlo «u Vol ser XL Hi. - Pro .1. «« 



35 



Thr Lys His Ala Ser His Thr Gly Ser Trp He Cly Leu 



Asp Phe Leu Thr Lys ^a. - 60 

50 55 



«» «o «P - Lys G!y OXU Phe It e Trp V,! *-P »Xy ~= 

l «p Tyr ser » «p U. Pro «y OX» Pro Thr sor hr, s« ol» 
85 su 

^ « Wa i Met Met Arg Gly ser Gly Arg Trp Asn Asp Ala 
Gly Glu Asp Cys Val Met Met arg j xlQ 

100 105 
Phe cys Asp Arg Lys Leu Gly Ala Trp Val Cys Asp Arg 

115 1ZO 

INFORMATION FOR SEQID NO: 6: 



(2) 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1*9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
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(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQIDNO: 6: 



Arg Thr Cys Cys Pro Val Asn Trp Val Glu His Glu Arg Ser Cys Tyr 
1 5 io 15 

Trp Phe Ser Arg Ser Gly Lys Ala Trp Ala Asp Ala Asp Asn Tyr Cys 
20 25 30 

Arg Leu Glu Asp Ala His Leu Val Val Val Thr Ser Trp Glu Glu Gin 
35 40 45 

Lys Phe Val Gin His His He Gly Pro Val Asn Thr Trp Met Gly Leu 
50 55 60 

His Asp Gin Asn Gly Pro Trp Lys Trp Val Asp Gly Thr Asp Tyr Glu 
65 7 ° 75 80 

Thr Gly Phe Lys Asn Trp Arg Pro Glu Gin Pro Asp Asp Trp Tyr Gly 
85 90 95 

His Gly Leu Gly Gly Gly Glu Asp Cys Ala His Phe Thr Asp Asp Gly 
100 105 no 

Arg Trp Asn Asp Asp Val Cys Gin Arg Pro Tyr Arg Trp Val Cys Glu 
115 120 125 

Thr 



(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 129 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(v) FRAGMENT TYPE: internal 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Arg Thr Cys Cys Pro Val Asn Trp Val Glu His Gin Gly Ser Cys Tyr 
1 5 10 • 

Trp Phe Ser His Ser Gly Lys Ala Trp Ala Glu Ala Glu Lys Tyr Cys 

20 25 
Gin Uu Glu Asn Ala His Leu Val val He Asn Ser Trp Glu Glu Gin 

35 40 
L ys Phe lie val Gin His Thr Asn Pro Phe Asn Thr Trp He Gly Leu 



50 55 



Thr Asp Ser Asp Gly Ser Trp Lys Trp 



Val Asp Gly Thr Asp Tyr Arg 



65 



70 



75 



80 



His Asn Tyr Lys Asn Trp Ala Val Thr Gin Pro Asp Asn Trp His Gly 
85 90 

His Glu Leu Gly Gly Ser Glu Asp Cys Val Glu Val Gin Pro Asp Gly 

100 105 
^g Trp Asn Asp Asp Phe Cys Leu Gin Val Tyr Arg Trp Val Cys Glu 



115 



120 



Lys 



(2) INFORMATION FOR SEQ ID NO: 8: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 130 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(U) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: internal 



(xi) 



SEQUENCE DESCRIPTION: SEQ ID NO: 8: 



L eu Gin Leu He Met Gin Asp Trp Lys Tyr Phe Asn Gly Lys Phe Tyr 



1 



5 
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Tyr Phe Ser Arg Asp Lys Lys Ser Trp His Glu Ala Glu Asn Phe Cys 
20 25 30 

Val Ser Gin Gly Ala His Leu Ala Ser Val Thr Ser Gin Glu Glu Gin 
35 40 45 

Ala Phe Leu Val Gin He Thr Asn Ala Val Asp His Trp He Gly Leu 
50 55 60 

Thr Asp Gin Gly Thr Glu Gly Asn Trp Arg Trp Val Asp Gly Thr Pro 
65 70 75 80 

Phe Asp Tyr Val Gin Ser Arg Arg Phe Trp Arg Lys Gly Gin Pro Asp 
85 90 95 

Asn Trp Arg His Gly Asn Gly Glu Arg Glu Asp Cys Val His Leu Gin 
100 105 no 

Arg Met Trp Asn Asp Met Ala Cys Gly Thr Ala Tyr Asn Trp Val Cys 
115 120 125 



Lys Lys 
130 



(2) INFORMATION FOR SEQ ID NO: 9: 
0) SEQUENCE CHARACTERISTICS : 



(ii) 
(v) 



(A) LENGTH: 

(B) TYPE: 

(D) TOPOLOGY 

MOLECULE TYPE 
FRAGMENT TYPE 



130 amino acids 
amino acid 
linear 

protein 

internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

« 

Pro Thr His Cys Pro Ser Gin Trp Trp Pro Tyr Ala Gly His Cys Tyr 
1 5 10 15 

Lys lie His Arg Asp Glu Lys Lys lie Gin Arg Asp Ala Leu Thr Thr 
20 25 30 

Cys Arg Lys Glu Gly Gly Asp Leu Thr Ser He His Thr He Glu Glu 
35 40 45 
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Trp 1 o ly - - - - - ~ - V ~ G " " - 

^ oly _ « v f - - - «* oi " n° ser 

, cv B Val Val Met I*« «y ^Y 8 Mp 

His Glu Asn Asn Arg Gin Glu Asp Cy. Val ^ 

100 

oly ^ „ u. »p - «, S - - » - 3 ™ " 

115 

tys Met 
130 
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We claim: 

1 . A method of inhibiting HIV infection of mammalian cells comprising contacting the 
cells with an effective amount of a compound selected from the group consisting of 
a mannose carbohydrate, a fucose carbohydrate, a lectin and a drug, for a time 
period sufficient to significantly inhibit the binding of HIV to a non-CD4 cell 
surface protein. 

2. The method of Claim 1, wherein the non-CD4 cell surface protein is a gpl20 
receptor having a specific binding affinity for gpl20 of about Kd = 1.3 nM to 
about Kd = 2.0 nM. 

3. The method of Claim 2, wherein the gpl20 receptor is present on placental cells. 

4. The method of Claim 2, wherein the gpl20 receptor is present on muscle cells. 

5. The method of Claim 2, wherein the gpl20 receptor is present on neural cells. 

6. The method of Claim 5, wherein the neural cells are brain cells. 

7. The method of Claim 5, wherein the neural cells are dendritic cells. 

8. The method of Claim 2, wherein the gpl20 receptor is present on mucosal cells. 
10. The method of Claim 1 , wherein the compound is mannose. 

10. The method of Claim 1, wherein the compound is fucose. 

11. The method of Claim 1, wherein the compound is a mannose-containing 
carbohydrate. 

12. The method of Claim 1 1 , where the carbohydrate is mannan. 

13. The method of Claim 1, wherein the compound is a pradimicin A antibiotic. 

14. A substantially purified non-CD4 gp!20 receptor protein comprising a protein 
substantially corresponding to a non-CD4 mammalian cell surface protein that has a 

SUBSTITUTE SHEET 
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affinity to gp!20 characterized by a Kd of about 1.3 df » about 2 nM. 

.^nnfriaimM wherein the binding of the gpl20 receptor 

nnnuiose carbohydrate, a fucose carbohydrate, a lectin and a dreg. 

16. Tbe gpl20 receptor of Claim 15, wherein the compound is mannose. 

17. The gpl20 recepmr protein of daim 15, wherein the compound is a pntdimicin A 
antibiotic. 

, . . ~ laim 14 wherein the protein is produced by 

18. The gpl20 receptor protein of Claim 14, wnercin u v 

recombinant means. 

10 The EO120 receptor protein of Claim 18, wherein said recombinant means 
W - ^mpSL meTning of a cDNA isohacd from a Ubrery of recombinant placenta! 

genes. 

20 A DNA molecule otcoding the gp!20 receptor prefcin of Claim 14, w"ereinthe 
DNAis a complementary DNA that transcribes an mRNA found m ceils selected 
L m me — S of P^cema. ceUs, brain ceUs, muscle ecus and cofon 

cells. 

21 AmethodofdetectmgmepresenceofHIVmasamplewmprismg: 

(a) admixing in an aqueous medium a sample to be assayed with a non- 
CD4 gpl20 receptor protein having a specific binding affinity for gpl20 

sufficient to carry out at least one assay; 

(b) niamtaining the admixture for a time period sufficient for the gpl20 
receptor protein to bind to any HIV present in the sample and form a 
reaction product; and 

(c) determining the presence of the HIV containing reaction product. 
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22. The method of Claim 21, wherein the gpl20 receptor protein contains about 
400 amino acid residues and has a molecular weight of about 45,000 
daltons. 

23. The method of Claim 21, wherein the gpl20 receptor protein is affixed to a 
solid matrix to form a solid support. 

24. The method of Claim 21, wherein (he presence of the reaction product is 
determined by contacting the sample with a reagent capable of detecting the 
bound gpl20 receptor protein. 

25. The method of Claim 24, wherein the reagent is a labelled antibody directed 
against the gp!20 receptor protein. 

26. A diagnostic system in kit form, for assaying for the presence of HTV in a 
fluid sample, comprising a package containing a non-CD4 receptor protein 
having a specific affinity for gpl20 characterized by a Kd of about 1.3 nM 

& to about 2.0 nM, and instructions for use. 

27. The diagnostic system of Claim 26, wherein the non-CD4 gpl20 receptor 
protein is affixed to a solid matrix to form a solid support. 
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Figure 1A 
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Figure IB 
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Bound (nM) 



Figure 2A 
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Figure 2B 
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Figure 2C 
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Figure 2E 
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! cTAAAGCAGGAGTTCTGGACACTGGGGGAGAGTGGGGTGAC 

42 ATGAGTGACTCCAAGGAACCAAGACTGCAGCAGCTGGGCCTCCTGGAGGAGGWICAGCTG 

1 MSDSKEPKLQQ LGLI ' Et U 
U» AGAGGCCTOTGGATTCCGACAGACTCGAGGATACAAGAGCTTAGCAGGGTGTCTTGGCCAT 

1M GCTCCCCTGGTGCTGCAACTCCTCTCCTTCACGCTCTTGGCTGGGCTCCTTGTCCAAGTG 

2 ^ <: ^^ TC ^ C ^ G ^ C ^ T ^ GT ^ G E^Q^S C ^ OT Q^D AC A CG I T ^ AC Q AG ^ C 
ag GTGACCCAGCTTAAAGCTGCAGTGGGTGAGCTCTCAGAGAAATCCAAGCTGCA 

R2 

34 2 TACCAGGAGCTGACCCAGCTGAAGGCTCCAGTGGGTGAGCTTCCAGAGAAATCTAAGCTG 
101 YQELTQLKAAVGELFt^ 

CAGGAGATCTACCAGGAGCTGACCCGGCTGAAGGCTGCAGTGGGTGAGCTTCCAGAGAAA 
121 QEIYQELTRLKA 



402 



AVGELPEK 



462 TCTA^G^^^^^v.™^...^^-- £ K A A V G E L 



TCTAAGCTGCAGGAGATCTACCAGGAGCTGACCTGGCTGAAGGCTGCAGTGGGTGA 
522 CCAGAGAAATCTAAGA^GCAGGAGA^^ 

161 PEKSKMQEIYQELTRLKAAV 

R5 

582 GGTGAGOTCC^GA^^ 

R6 

64 2 GCTGCAGTGGCTGAGOT^ 

R7 

702 CGGCTGAAGGCTGCAGTGGGTGAGCTTCCAGAGAAATCTAAGCAGCAGGAGATCTACCAG 
221 RLKAAVGELPE 

R8 



KSKQQEIYQ 

R8 

762 GAGCTGACCCAGCTGAAGGCTGCAGTGGAACGCCTGTGCCACCCCTGTCCCTGGGAATGG 
241 ELTQLKAAVERLCHPCFwr. 

Ju 

HI ACAOTOTCCAAGGAAACTGTTAOTC^ 

Figure 3A 
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882 ATCACCGCCTGCAAAGAAGTGGGGGCCCAGCTCGTCGTAATCAAAAGTGCTGAGGAGCAG 

281 ITACKEVGAQLVVIKSAEEQ 

942 AACTTCCTACAGCTGCAGTCTTCCAG7^GTAACCGCTTCACCTGGATGGGACTTTCAGAT 

301 NFLQLQSSRSNRFTWMGLSD 

1002 CTAAATCAGGAAGG C ACGTGGCAATGGGTGG ACGGCTC ACCTCTGTTG CCCAG CTTCAAG 

321 L NQEGTWQWVDGSPLLP S FK 

1062 CAGTATTGGAACAGAGGAGAGCCCAACAACGTTGGGG AGGAAGACTGCGCGG AATTTAGT 

341 QYWNRG EPNNVG E ED CA E FS 

1122 GGCAATGGCTGGAACGACGACAAATGTAATCTTGCCAAATTCTGGATCTGCAAAAAGTCC 

361 GNGWNDDKCNLAKFWI CK KS 

1182 GCAGCCTCCTGCTCCAGGGATGAAGAACAGTTTCTTTCTCCAGCCCCTGCCACCCCAAAC 

381 AASCSRDEEQFLSPAPAT PN 

1242 CCCCCTCCTGCGTAGCAGAACTTCACCCCCTTTTAAGCTACAGTTCCTTCTCTCCATCCT 

401 P P P A *** 

1302 TCG ACCTTTAG 



Figure 3A(cont.) 
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Figure 3B 
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Figure 3C 
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